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abso£«on reSent inVenti ° n re ' ateS l ° in9eStib,e materia ' S haVi ° 9 3 Speci,ic effect on food di 9estion and 
It is generally accepted that dietary fibres in human nutrition have favourable effects on gastro-intestinal 
functions and hp,d and glucose metabolism. Usually, dietary fibre is measured as nonXaScan 

5 N^pTvToo^o f P> " P ' a H f0 ° dS " D6tailed Carboh * dra * a -'V- showed that the appaint increase - 
l!?ri P T^ ^ t0 3 crystal,ized ' ^ort-chain alpha-glucan. which is essentially linear, and 

This fr^l P «"? P SS ' Um hydr ° Xide ' th6n hydr °' y2ed enz y ma tically and measured as glucose 
This fraction was called resistant starch (RS). y 

o asmZ^uT^l K.M.Behal. et al. in Am. J. Clin. Nutr., Vol. 49 (1989), pp. 337-344 and Vol. 50 
I t p P-. 1472 ' 1474 - that - whc >n a basal d.et comprising corn starch with either 70% of amylose (a 
straight-cham starch consisting solely of alpha-1,4 glucose linkages) or 70% of amylopectin (a branched 
cham starch with both alpha-1,4 and alpha-1,6 glucose linkages) was fed to twelve volunteers fo^ 5 weeks 
the mean serum total cholesterol level and the mean fasting triacylglycero. (TAG) level wS found to be 
s.gmficantly lower ,n the group on the amylose diet than in the group on the amylopectin ^7 In the 

5 TnV* T '"r 8 ^ ° f ^ findin9S - Beha " 6t aL State that the * ™° aware 5JS»2^^2 

TZZZ^TT* am ° UntS ° f RS Wh6n C °° ked 3nd C ° 0,ed - They COnsider the «"ount of RS Resent 
in the r diets not to be excess.ve, viz. 8.8% of RS after baking in the high-amylose muffins, and as a matte 

on the living T t ~T? ' *"* °' *» b ' 0Od TAG ,6Ve ' »i 7"Z 

on the amylose diet either is caused by the presence of non-gelatinized starch or by the presence of RS 

44 4 I icL? h m ° re r6Cent publication of J M Ge «. R-M.Faulks and I.T.Johnson in J. Nutr. 121 

44-49 (1991) where it was concluded that there were no significant effects of dietary-resistant starch—n 
serum cholesterol or blood TAG levels. resisiam starcn on 

presence^Rs' 2? TV*° *" °' RS fed ! ° WiStar ratS ' " has now been found «« the 

presence of RS has a pronounced lowenng effect on serum total cholesterol level and/or post-absorotive 
: (sober) tnacylglycerol (TAG) or lipid level. aDsorptive 

cholIste^^rTAr^"" 6 "" 0 " re ! at6S t0 ^ ° f a " 6ffeCtiVe amOUnt ° f resistant starch « a serum 
cnoiesteroi- and/or TAG-reducmg agent in an ingestible material. 

In general the effective amount of resistant starch, based on the carbohydrate content of the ingestible 
ZtT T the h Serum n chotesterol and '°' ^G reduction in the blood"* clearly noticeable. Zo n s 
of resistant starch, such as 20 to 25% by weight, based on the carbohydrate content of the inqestibe 

STiTb 1 ^^ effeCtiVe ' ^ a,S ° ^ - — ™ "* - effec^Vbfutd 6 

effected by, for example, adding soluble fibre material, such as pectins or guar gum. ^^Furthermore othe! 

SSSLT 35 "T'T ° r minera,S ' may be PreSent ' Pr ° vided that the P° sitive bl °° d TAG- or semm 
cholesterol-lowering effect ,s not detrimentally influenced by the presence of these other components 

As a source of resistant starch may be used : gelatinized starches having a high amylose content, such 

"f ° r t COrn 3 arch : sa 9°- ta P ioca ' P<**o starch, rice starch, and mixtures of these starches having a 

prlrZ reS ' Stant St3rCh - ° f StarCh6S h3Ving ab ° Ut 2 °- 25% of resistant i 

The invention will be illustrated by the following Example. 

EXAMPLE 1 

contenroTeot°bv 0f wT°Hi ,ied C ° m , Sta : ch havin 9 an am V'° se c ° nt ^ <* 40% by weight and an amylopectin 
95- S w 30 mln b LrrH ^ T. de bV SUSpendin 9 41 6 9 of this in 125 g of water, with stirring, at 

cooted to mTZn 6 St3rCh W3S ,U " y di9eStible by a 'P ha - a ^y' a se. The suspension was Ln 

to 1 8 ' C and Jn^T* l^T^ homo 9 eneous - The gelatinized mass was subsequently frozen 

starch. temperature for at least 1 day. It was found to contain 23% by weight resistant 

70-? wf,h S tr e T^n ™": modified corn starch < Mai zena) was treated, except that this was heated at 

LonL nn , T' Z ? mmUt6S - ™ 8 non -™ dified com starch was used to prepare the control diet 
(containing less than 2% by weight of resistant starch). ^"»ui u.ei 

The gel obtained in both cases was used in the preparation of a diet consisting of : 



2 



EP 0 506 166 A2 





Energy % 


g/MJ 


Lard (37.7 kJ/g) 


20 


5.3 


Calcium caseinate (15.72 kJ/g 


23 


14.64 


Carbohydrate* (13.7 kJ/g) 


57 


41.6 


Minerals 




0.86 


Vitamins 




0.2 


Cellulose 




3.6 


Water 




125.0 



") As a gel as prepared above with the indicated amount of water. 



Two groups o^male Wistar rats (n = 8). weighing about 300 g, were housed singly in cages with wire 
mesh bases and tops and placed in a room at 21 • C with a 12 h light - 12 h dark cycle. All animals were 
rs trained for one week to receive two meals a day ad libitum between 07.00 and 07.30 hours and between 
19.00 and 19.30 hours. 

After the training, the animals received the diets as indicated above for a period of 3 weeks i e group 1 
received the diet with the modified high amylose corn starch and group 2 received the diet with the non- 
modified corn starch. 

20 After these 3 weeks, 1 ml of tail blood was taken from the animals, just before the morning meal (t = 0 h) 
on Tuesday morning, and on Thursday one hour (t = 1 h) and two hours (t = 2 h) after the morning meal 

The level of total cholesterol (TC) and triacylglycerol (TAG)in the serum was determined enzymaticaliy 
the latter as total glycerol minus free glycerol. 

The total amounts of TC and TAG in mmol/l, just before (t = 0) and after the meal (t = 1 h and t = 2 
25 h), found at the end of the 3-week diet period have been depicted in Fig. 1 and 2, respectively In Fig 1 
the black bars indicate the amount of TC obtained with the diet high in resistant starch <RS) and the 
hatched bars indicate the amount of TC obtained with the diet low in resistant starch and in Fig 2 the open 
arc es indicate the amount of TAG obtained with the diet comprising the resistant starch and the closed 
circles indicate the amount of TAG obtained with the diet without the resistant starch. 

From Fig. 1 it is clear that the ingestible material comprising the resistant starch leads to a reduction in 
the total cholesterol (TC) content in the blood upon consumption. 

From Fig. 2 it is clear that in the sober phase there is a significant reduction in blood TAG level which 
in the post-prandial period increases, but after a few hours decreases again to the low level observed in the 
sober phase. 
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Use of an effective amount of resistant starch as a blood cholesterol and/or blood triacylglycerol (or 
lipid) level-reducing agent in an ingestible material. 

Use of from 5% to 90% by weight, based on the carbohydrate content of the ingestible material of 
resistant starch as a blood cholesterol level-reducing agent and/or blood triacylglycerol (or lipid) level- 
reducing agent in an ingestible material. 

Use of about 20 to 25% by weight, based on the carbohydrate content of the ingestible material, of 
resistant starch as a blood cholesterol level-reducing agent and/or blood triacylglycerol (or lipid) level- 
reducing agent in an ingestible material. 
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<2) Use of an effective amount of resistant starch as 
a blood cholesterol-reducing agent and/or blood 
tnacylglycerol (or lipid) level-reducing agent in an 
ingestible material. 
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